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Detailed Action 

1. This Office Action is submitted in response to Amendment dated 2-12-2004, 
wherein Claims 1,7, and 15 are amended. Claims 1-21 are pending. 

Claims Rejection - 35 U.S.C. 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which the subject matter pertains. Patentability shall not be negatived by the manner in which 
the invention was made. 

3. Claims 1-21, stand rejected under 35 U.S.C. 103(a), as being unpatentable 
over U.S. Patent No. 5,371 ,373 to Shibata, in view of Shimada, U.S. Patent No. 
5,348,902, and in further view of Murai, U.S. Patent No. 5,250,812. 

Regarding Claims 1-4, and 6-21, Shibata (373) discloses in FIG. 3, an LSI 
device pattern supplied from the LSI CAD/DA system 1 to an electron beam (EB) 
lithography data conversion system 2 as input data to be converted into data having 
such a format as readable by an EB lithography apparatus. If the input data 
represents such a repeated pattern (which is also called a cell in some LSI-CAD 
systems) as, for example, patterns of a memory device, then a cell projection 
lithography technique is utilized to perform efficient writing or delineating operation (the 
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standard cell library recording means, as recited in Claim 7). In this case, the input 
data is processed by an EB lithography data generation system 3 of the cell projection 
lithography. The lithography data generated by the data conversion system 2 and the 
data generation system 3 (a lithography data generator and a pattern selector) is 
transferred to an EB lithography control system 4 and registered therein. Further, the 
repeated pattern processed by the EB lithography data generation system 3 of the cell 
projection lithography is generated as a second transfer mask 21 and installed in a 
second transfer mask mechanism 20 (the first placement positions of shaping holes on 
the CP aperture related to standard cells, as recited in Claim 1). See Column 4, line 
24-44. 

Shibata (373) also discloses an electron beam lithography method that includes 
steps of judging whether or not the number of the classified repetitive patterns is larger 
than or equal to a predetermined repetition number, and further classifying the 
classified repetitive patterns as non-repetitive patterns when it is judged that the 
number of the classified repetitive patterns is smaller than the predetermined repetition 
number (the aperture decision means for selecting a CP aperture having a throughput 
higher than a desired throughput, as recited in Claim 1). See Column 2, line 38-46. 

Although the use of a standard cell library in the CAD system of Shibata (373) is 
implied, the terminology describing the standard cell library, as recited in Claims 1,4, 
and 6-21 is not specifically disclosed therein. Shimada (902); however, discloses that, 
in an automatic placing and routing system for fabricating a semiconductor integrated 
circuit device (hereinafter sometimes referred to simply as "LSI device"), cells are 
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placed and routed between terminals on a semiconductor substrate. The cells include 
basic cells of a standard cell system or a cell-based system, and are registered in a 
library as a functional block of, for example, a flip-flop or a two-input NAND gate. The 
layout of these cells is prepared through an automatic cell layout preparation program 
on the basis of a circuit diagram designed in advance. This automatic cell layout 
preparation program is for generating an actual cell pattern on the basis of circuit 
diagram information, a layout rule on the fabrication process of the LSI device and 
performance designating information such as the width and length (W/L) of the 
transistor. Design automation (DA) systems for automatic placing and routing of basic 
cells include those marketed by various computer-aided design (CAD) system makers 
and those internally fabricated by semiconductor integrated circuit device makers. 

A cell with a pattern designed by the above-mentioned method is regarded as a 
basic cell of a standard cell system of a semiconductor integrated circuit and is 
registered in the library. A multiplicity of cells registered in the library are placed and 
routed in order to constitute a semiconductor integrated circuit device as required, and 
mask patterns are formed from information thus obtained (the decision means for 
conducting logic synthesis for CP apertures using standard cells, as recited in Claim 
1 ). These masks are used for forming a semiconductor integrated circuit device on a 
semiconductor substrate. See Column 1, line 14-34; and Column 4, line 1-7. 

Therefore, it would have been obvious to one of ordinary skill in the art, that the 
LSI/CAD data of Shibata's (373) lithography exposure system can be modified to use 



Application/Control Number: 09/817,270 Page 5 

Art Unit: 2881 

the standard cell library data of Shimada (902), making it possible to select the 

i 

repetitive standard cells to be included on the mask . 

Shibata (373) further discloses in Figure 1 , the operations executed by the EB 
lithography data conversion system 2 and the cell projection lithography data 
generation system 3. In step 49 LSI pattern data is read and input from the LSI- 
CAD/DA system 1 . In the next step 50, the input data is classified into repetitive 
patterns or non-repetitive patterns based on the cell name and array structure of the 
input pattern data and previously temporarily registered. When the input data is 
classified as the repetitive patterns in step 50, the processing proceeds to step 51 , 
where it is determined whether or not a cell projection condition 1 is satisfied. The cell 
projection condition 1 is such that the repetitive numbers of the repetitive patterns is 
sufficiently large, as recited in Claims 1,7, and 15. In step 52, the repetitive unit 
pattern mask is thus set and the repetitive structure is simultaneously set, and then 
they are registered. Then, the processing proceeds to step 53, whereat the non- 
repetitive patterns temporally registered are extracted in step 50 and the extracted 
patterns are subjected to a normal lithography data conversion. In step 54, a preparing 
operation (mask layout and lithography data conversion) of the second transfer mask 
is carried out and the mask is set in the second transfer mask mechanism 20 in step 
55.Then, the processing proceeds to step 56, where the mask and repetitive structure 
registered in step 52 are selected and composed with the lithography data of the non- 
repetitive pattern obtained in step 53. Next, the processing proceeds to step 57, where 
the lithography data obtained in step 56 is sorted according to the lithography 
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sequence and output as lithography data. See Column 6, line 53-68, and Column 7, 
line 1-37. 

Shibata (373) still further discloses that after the lithography data for delineating 
and the second transfer mask 21 are generated in this way, the EB lithography control 
system 4 transfers the lithography data through a system bus 7 to a buffer memory 5 
at a high speed. The buffer memory 5 is usually formed of two memory units so that 
while one of the memory units is receiving the lithography data through the system bus 
7, the other of the memory units is transferring the lithography data to a data control 
system 8 at a high speed for the body of the apparatus in its delineating operation. 
Further, in order to convert the shot patterns into a beam, the shot patterns are 
controlled and calibrated through a transfer/deflection system 10 and a lens system 11 
in an analog control system 9 and then irradiated as a beam 17 onto an object 15 to 
be delineated. See Column 4, line 44-54. 

It should be noted that the lithography control system 4 of Shibata (373) as 
described above uses two memory units, one utilizes the lithography data to control 
passage of the electron beam through the standard cell apertures in the mask and the 
other uses the lithography data to control the process of delineating placement of the 
selected standard cells on the substrate, by deflecting the electron beam to form the 
desired pattern. 

Regarding Claim 5, Shibata (373) in view of Shimada (902) above does not 
disclose a mask containing cell projection apertures and an opening for a variable 
shaped beam (VSB). Murai (812); however, discloses in FIG. 10B, a partial plan view 
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of the aperture plate 108 and shows a group of apertures for fixed shaped beams with 
five kinds of apertures 102, 103, 104, 105 and 106 and an aperture 107 for obtaining a 
variable shaped beam. See Column 7, line 50-68; and Column 8, line 1-15. 

Therefore, it would have been obvious to one of ordinary skill in the art, that the 
lithography exposure system of Shibata (373) in view of Shimada (902) can be 
modified to use the mask containing both cell projection apertures and an opening for 
VSB in accordance with Murai (812), to increase lithography throughput. 



Examiners Response to Arguments 

4. Applicant's arguments filed 2-12-2003 have been fully considered but they are 
not persuasive. 

Arguments 1-3. 

Applicant states that, " Shibata, Shimada, and Murai, whether taken alone or in 
combination, fail to teach or suggest at least a charged beam exposure comprising, 
inter alia, a standard cell library recording means for recording a standard cell library 
having an information configured to designing the pattern of the system by using the 
standard cells, and for recording the standard cell library having first placement 
positions of the shaping holes on said CP apertures related to the standard cells 
corresponding to the shaping holes," as recited in claims 1,7 and 15." 
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The Applicant is respectfully directed to Shibata (373), Column 3, line 28-40; and 
Column 4, line 24-61, wherein the use of CAD systems having library's composed of 
unit cells, which are etched into a cell projection mask (aperture) is disclosed. 

Also in Shimada (902) Column 1, line 14-29; Column 4, line 1-11; and Column 9, 
line 24-36, wherein the use of CAD systems having library's composed of basic cells 
of a standard cell on a mask (aperture) is disclosed. 

Also in Murai (812), Column 4, line 11-22; Column 5, line 14-29; and Column 7, 
line 9-25, wherein the formation of unit cell patterns (contained in CAD systems having 
library's composed unit cell patterns) in an aperture (mask) is disclosed. 

The examiner has interpreted from the combination of Shibata (373), Shimada 
(902), and Murai (812) references above that the terms "unit" and/or "basic" cells are 
art recognized equivalents to the term "standard" cells, as recited in Claims 1,7, and 
15. In addition, these unit/or standard cells are recorded in the unit/or standard cell 
library of a CAD system, and that the unit/or standard cell library's are used for 
fabrication of shaped holes in mask's/or apertures through which exposure patterns 
are formed on substrates to correspond with a logic design. Also the unit/or standard 
cell shaped holes located on the mask/or aperture can be representative of the first 
placement positions of the exposure, or subsequent placement positions as 
determined by the exposure shot sequence desired. 
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Conclusion 

5. The Amendment filed on 2-12-2004 under 37 CFR 1.131 has been considered 
but is ineffective to overcome the combination of Shibata (373), Shimada (902), and 
Murai (812) references. 

THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

6. Any inquiry concerning this communication or earlier communications should be 
directed to Phillip Johnston whose telephone number is (571) 272-2475. The examiner 
can normally be reached on Monday-Friday from 7:30 am to 4:00 pm. If attempts to 
reach the examiner by telephone are unsuccessful, the examiners supervisor John Lee 
can be reached at (571 ) 272-2477. The fax phone numbers are (703) 872-9318 for regular 
response activity, and (703) 872-9319 for after-final responses. In addition the customer 
service fax number is (703) 872- 9317. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703 308 
0956. 




